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Abstract

Objective—To report findings from a proof-of-concept trial designed to examine the feasibility 

and estimate the efficacy of the “Be Well, Work Well” workplace intervention.

Methods—The intervention included consultation for nurse managers to implement changes on 

patient care units and educational programming for patient care staff to facilitate improvements in 

safety and health behaviors. We used a mixed-methods approach to evaluate feasibility and 

efficacy.
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Results—Using findings from process tracking and qualitative research, we observed challenges 

to implementing the intervention due to the physical demands, time constraints and psychological 

strains of patient care. Using survey data, we found no significant intervention effects.

Conclusions—Beyond educating individual workers, system-wide initiatives that respond to 

conditions of work may be needed to transform the workplace culture and broader milieu in 

support of worker health and safety.

Introduction

Every year, nursing employees in the United States experience more than 35,000 back and 

other injuries that are severe enough to result in missing work.1 In both acute- and long-term 

care settings, overexertion resulting from the need to lift and move patients accounts for the 

majority of these injuries.2 The risks are compounded by staff shortages and working long 

hours, often during night shifts, as well as psychosocial factors such as limited control over 

decisions on the job.3-6 As a result, a growing number move out of this field of work that 

has chronic labor shortages.7

Improving and protecting the health and well-being of healthcare workers requires 

addressing key risks in the work environment as well as promoting safe and healthy 

behaviors. The risk of musculoskeletal disorders (MSDs) increases in the presence of risk-

related behaviors such as insufficient sleep, physical inactivity, and dietary patterns 

associated with being overweight or obese.8-17 These behaviors are also shaped by the 

conditions of work. For example, poor sleep among nurses has been associated with shift 

work, the emotional demands of care-giving, and the challenges to unwinding after 12-hour 

shifts.18,19 Traditional approaches to mitigating these risks have generally used uncoupled 

efforts to either reduce workplace-related MSD risk or improve individual’s health 

behaviors; workplace programs to promote healthy behaviors have often ignored the role of 

the work context.20,21 A growing literature, however, has highlighted the benefits that may 

be derived from integrated policies, programs and practices addressing both workplace and 

personal health, reflected, for example, by the Total Worker HealthTM (TWH) Program of 

the National Institute for Occupational Safety and Health.22 Nonetheless, little research has 

systematically examined the potential for integrated interventions for healthcare providers, 

and there is insufficient evidence to determine the most effective ways to address the 

combined effects of these safety and health risks for this group of workers.

This manuscript describes the “Be Well, Work Well” (BWWW) intervention, designed in 

response to these concerns. This intervention aimed to reduce MSD risk and improve health-

related behaviors, including physical activity, sleep, and dietary patterns, by promoting 

supportive policies and practices and fostering healthy and safe behaviors through programs 

for workers in direct patient care units within an acute care hospital. The purpose of this 

paper is to report findings from a proof-of-concept (PoC) trial designed to examine the 

feasibility and estimate the efficacy of the BWWW intervention. A PoC trial is conducted to 

demonstrate feasibility or efficacy, typically on a small scale as a milestone toward full 

development of a “concept.” 23-26 This mixed methods paper reports findings from process 

evaluation, qualitative research, and surveys of workers examining changes in MSD 
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symptoms, physical activity, diet, and sleep, and a set of secondary outcomes potentially 

influenced by the intervention (e.g., improved ergonomic practices).

Methods

The BWWW study was conducted by the Harvard T.H. Chan School of Public Health, 

Center for Work, Health and Wellbeing, in collaboration with Partners HealthCare. Eight 

inpatient care units from one large academic hospital in the Boston area were selected and 

randomly assigned to intervention or control conditions. The conceptual model used to guide 

intervention development was adapted from the Center’s overarching conceptual 

framework.21 This study was approved by the Harvard Chan School’s Institutional Review 

Board.

Study Sample

The eight patient care units for this study were randomly selected from 80 eligible units in 

the hospital. Patient care units were defined as those providing clinical care to patients 

formally admitted to the hospital assigned to a medical, surgical, or intensive care unit 

(ICU). Ineligible units included operating room, emergency department, post-anesthesia 

care, and units undergoing significant changes. These eight units were randomly assigned to 

intervention or control after baseline data collection. The intervention group consisted of one 

surgical unit, one non-surgical unit, and two ICUs. The control group consisted of three non-

surgical units and one ICU.

This evaluation focused on patient care workers employed on the study units, who were 

eligible to participate in the survey and qualitative data collection. Patient care workers 

included registered nurses, licensed practical nurses, and Patient Care Assistants (PCAs). 

Workers on an extended absence greater than 12 weeks, per diem workers, and contract 

nurses were ineligible.

Be Well Work Well (BWWW) Intervention

We developed the intervention to be responsive to the work experiences and priorities of 

direct patient care workers, based on extensive formative research, including a review of the 

literature, a cross-sectional survey of patient care workers,3-6,8,17,27-36 and focus groups with 

nurse managers and patient care workers.37 Our prior research highlighted common 

pathways through which conditions of work may be associated with MSDs, physical 

activity, sleep, and obesity risk.4,5,29,33,34,38 In addition, we sought to link the intervention 

to other hospital priorities; for example, the hospital’s high priority initiative around safe 

patient movement provided a leverage point for promoting the use of mechanical transfer 

devices such as ceiling lifts, key to MSD prevention.

We used the formative research to design the intervention targeting the unit and individual 

levels (Figure 1). For example, our survey findings as well as qualitative research pointed to 

the importance of patient care needs, lack of control over job demands, the role of co-worker 

and supervisor support, barriers to using available ceiling lifts and attention to ergonomic 

factors as important correlates of pain, physical activity and sleep among patient care 

workers. Accordingly, unit-level targets addressed the physical work environment, such as 
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improved safety and ergonomic practices, as well as the work organization and policies, 

including improved organizational culture and increasing supervisor support for workers’ 

health and well-being. Individual-level targets focused on increasing self-efficacy and skills 

to make behavior changes within the work context, and aimed to increase understanding of 

the links between the conditions of work and health and safety. In addition, building from 

our qualitative findings, we employed an overarching theme for patient care workers 

focused on the importance of “taking care of yourself in order to better care for your 

patients.” We also developed messages that linked or integrated MSD prevention and 

promoting health behavior change, which were used throughout the intervention.

At the unit-level, we conducted an ergonomic walkthrough and work organization 

assessment on each unit and provided feedback to nurse managers about modifiable risks to 

provide foundations for action plans. The intervention targets included work environment 

(e.g., modifications to reduce MSD risk), work organization (e.g., support for workers to 

take breaks), and support for individual health and safety behaviors (e.g., management 

support for using patient lifts). To assist nurse managers in providing leadership and support 

for their workers, we engaged a management consultant39 well-versed in the hospital’s work 

culture to provide individual consultation to nurse managers. Up to four consultations were 

offered, including conducting an organizational assessment; discussion of a report that 

integrated the results of the ergonomic walk-through and work organization assessment; 

development of an Action Plan based on these assessments; and planning for next steps.

We coordinated these consultations with interventions for individual workers, taking into 

account workers’ schedules and the competing patient care demands. In order to ensure that 

the intervention activities did not interfere with patient care responsibilities, leadership on 

the units requested that the intervention be limited to two monthly visits, once during the 

day shift and once during the night shift. Eight major events were planned: (1) a kick-off 

BWWW health event; (2) safe patient handling training; (3) a healthy eating question and 

answer session (“EatWell”); (4) a presentation and conversation with a sleep expert; (5) a 

pedometer challenge that promoted competition among the units to be physically active; (6) 

ergonomic talks and individual assistance related to safe patient handling, equipment and 

workstation setup, and prevention of slips, trips and falls; (7) goal setting and promotion of 

health coaching (“Plan Well”); and (8) identifying ways to support co-workers’ health and 

safety goals (“Together We Are Well”).

The intervention incorporated complementary opportunities for participation outside work 

hours. Units were invited to participate in the hospital’s nutrition and fitness program, called 

“Be Fit,” which included ten weekly 30-minute group educational sessions offered on the 

unit during the day shift, as well as access to a fitness center, personal trainer and 

nutritionist. In addition, BWWW offered personalized telephone health coaching sessions on 

diet, physical activity, sleep hygiene and ergonomics. The health coaching, based on 

motivational interviewing methods,40 focused on goal-setting and skill-building for health 

behavior changes. Intervention staff also developed a social media page for each unit to 

support the intervention messages, and provided materials with integrated messages 

intended to be motivational.
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Process evaluation

Study staff completed process tracking forms to document intervention delivery including 

the types and content of activities, number of times offered, number of participants, date and 

length of the activity, estimated length of participant attendance, and adaptations made to the 

activity. Tracking forms for the unit-level intervention included the date and the length of 

the activity, the content (e.g., ergonomics assessment, action plan meetings), the job 

categories of those attending the meetings, and the number in each job category.

We assessed program coverage as the proportion of workers who attended at least one 

activity, measured as the highest participation rate for any single intervention activity on a 

unit. For each intervention activity, we computed the participation rate based on the total 

number of workers who attended any event for a given activity on each intervention unit, 

divided by the number of patient care workers employed on the unit. We did not track 

individual participation; therefore, it was not possible to determine whether the number of 

attendees per session represented repeat or new attendees. We also estimated the amount of 

time on average that participants spent at each intervention activity.

Qualitative methods

Qualitative data were collected by a trained BWWW staff member and included:

Pre-Intervention focus groups—Prior to the start of the intervention, we conducted six 

one-hour focus groups, including at this hospital and another affiliated hospital, with 

workers from units not assigned to the PoC units, including focus groups with each of three 

employee groups: staff nurses (n=7), PCAs (n=6), and Nurse managers (n=9). The 

objectives of these focus groups were to identify workers’ perceptions of unit practices, 

including scheduling, breaks, and safe patient handling; explore workers’ priorities for the 

targeted health behaviors; and assess workers’ priorities and suggestions for the 

intervention.

Post-Intervention focus groups—Two focus groups, one each for nursing and PCA 

staff, were completed on each of the three of the four intervention units that agreed to 

participate, with the exception of one unit that does not utilize PCAs. In total, 25 nurses and 

four PCAs participated in the post-intervention focus groups. The objectives were to assess 

awareness of and general impressions of the BWWW intervention; identify barriers and 

facilitating factors for program participation and for embedding individual-level activities 

into existing structures and daily practice on the unit; and explore awareness of unit-level 

intervention with the nurse managers.

Post-Intervention interviews with nurse managers on the intervention units—
Three key informant interviews were conducted with nurse managers from three of the four 

of the intervention unit; one unit refused. The objectives were to identify barriers to staff 

participation in the intervention and ways nurse directors were able to support their 

participation, explore perceptions of the intervention, document any changes made to it, and 

identify ways that the hospital could support implementation of the intervention. They also 

Sorensen et al. Page 5

J Occup Environ Med. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



discussed ways to embed individual-level activities into daily practice and additional 

leadership approaches to supporting worker health and safety behaviors.

In addition, after the intervention, study staff debriefed on their experiences implementing 

the intervention and discussed potential changes to improve its delivery.

Patient-care worker surveys

We conducted two self-administered surveys of patient care workers: at baseline (September 

2012 through January 2013), and follow-up (March through June 2014).

Data collection—Invitations to participate in the self-administered surveys were delivered 

to individuals’ work emails, and a link was provided to take the survey on-line. Two 

reminders were sent to non-responders at approximately weekly intervals. After two 

reminders, a paper copy of the survey was sent to workers’ home addresses with a stamped 

return envelope, followed by up to four additional email reminders.

Sample—At baseline, we surveyed all patient care workers employed at least 20 hours 

over the last 9 of 13 weeks in any in-patient care unit, and who had worked at least one hour 

in one of the eight participating units (response rates: Intervention: 84% (n=206/245); 

Control: 84% (n=198/237)). At follow-up, we surveyed all workers included in the baseline 

sample plus any new workers employed on these units at the time of survey administration, 

using the same eligibility criteria as baseline. (response rates: Intervention: 75% 

(n=228/306); Control: 75% (n=224/298)). (See Figure 2.)

Measures used from the patient care worker surveys included the following:

Outcomes

Physical Activity was measured using an adapted version of the Centers for Disease Control 

and Prevention Behavioral Risk Factor and Surveillance System Physical Activity 

measure,41 and included time spent walking and participating in both vigorous and moderate 

physical activities for at least 10 minutes at a time both at home and at work during last 7 

days. Time spent sitting was presented in minutes and derived from the question: “How 

much time in total did you usually spend sitting on a week day?”

Sleep deficiency was operationalized using both quantity and quality of sleep, with 

questions adapted from the Pittsburgh Sleep Quality Index.42 Sleep deficiency was defined 

as the presence of short sleep duration (<6 hrs/day), insomnia symptoms (i.e., difficulty 

falling asleep, waking up in the middle of the night or early in the morning), or insufficient 

sleep (i.e., feeling rested upon waking).43

Diet was measured using the Health in Common Study survey,44,45 which assessed the 

frequency of consuming fruits/vegetables, red meat, sugary snacks, sugar sweetened 

beverages, and fast food in the last 7 days. Response categories in the last 7 days were 

converted to servings per day.
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Pain was assessed using multiple constructs. The presence of any pain over the previous 3 

months was assessed using a modified question from the Pro-Care Survey (NordicQ).46 

Work interference was measured by the question, “In general how much did this pain 

interfere with your normal work?” and was considered present when the individual 

responded moderately, quite a bit, or extremely, rather than not at all or a little bit. 

Musculoskeletal pain severity was also assessed during the past week using an adapted 

DASH questionnaire47 based on pain location (i.e., in the low back; arm, shoulder, or hand 

pain; tingling in their arm, shoulder, or hand; pain in their legs or knees; and pain in their 

feet); responses were on a five point scale from “0 = none” to “4 = extreme” and summed to 

provide a measure of pain severity during the past week.

Proximal outcomes

We additionally assessed a set of proximal outcomes based on measures used in prior 

surveys, including ergonomic practices,28 supervisor and co-worker support,17,48,49 safety 

practices,28 and meal break frequency.36

Independent Variables

Occupation included staff nurse, patient care associate, clinical nurse specialist, and other 

(operations coordinator and other). Work shift was assessed using the following categories: 

“regular days,” “regular evenings,” “’regular nights,” and “other.” Hours worked was 

assessed by asking how many hours worked in a “typical week.” Socio-demographic 

variables included gender and age.

Analyses—To compare the intervention and control groups with regard to mean changes 

in survey responses from baseline to follow-up, we computed mixed effect linear models for 

each measure with fixed effects for time (pre- or post), intervention group and the 

interaction of time and intervention group. Random effects were included for participants 

who answered both surveys and for the clustering of workers in units. The p-value for the 

interaction of time and intervention group provided the test of the null hypothesis of no 

difference between groups. For continuous measures, such as pain severity, we used general 

linear mixed models assuming a Gaussian distribution. This assumption was evaluated and 

the measure transformed if necessary.

For binary measures, such as any pain, we used a generalized mixed model assuming a 

binomial distribution with a logit link function.

Results

Process Evaluation Results

The BWWW intervention was delivered on the four inpatient care units randomly assigned 

to the intervention condition between January 2013 and January 2014.

At the unit level, the ergonomic walk-through and work organization assessment were 

conducted on all four intervention units. The BWWW team distributed reports of results to 

nurse managers on all four units, and discussed them with managers on three of the units. 
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Following the reports, one nurse manager declined further participation in the unit-level 

intervention due to turnover in nursing leadership. Two managers in two units participated 

in two consultations, and one manager participated in three consultations lasting 

approximately one hour each. Across these three units, priorities addressed in the action 

plans included increased work-breaks on the unit, increased worker awareness of existing 

resources, and safety and ergonomic improvements. At the completion of the intervention, 

adoption of these action plans was still in process and few recommendations from the action 

plans had been implemented.

For the individual-level intervention, there was considerable variability in the number of 

intervention events offered on each unit (range: 11-29; see Table 1). Of note, the units with 

fewer events were both ICU’s, where intervention delivery faced particular challenges in 

light of heavy patient care demands.

Table 1 also presents the estimated number of unique workers who attended at least one 

event, using the maximum participation rate for any intervention activity, which across all 

events was 73% (range 62-91%). The kickoff activity garnered the overall highest rate of 

participation (73% overall); however, the typical length of time participants spend at the 

kickoff was 6 minutes. Most events were attended by fewer than 50% of workers on the 

units. The average number of minutes participants spent at an activity was highest for the 

safe patient handling activity (47 minutes), which constituted a one-on-one training, 

although the participation rate for this activity (25%) was low relative to other intervention 

activities. For all other intervention activities, participants consistently spent under 10 

minutes at each activity.

Two of the units opted to participate in the “Be Fit” program, including a total of 42 

workers. Across the four units, seven patient care workers signed up for the BWWW 

telephone health coaching calls, each receiving on average two ten-minute phone coaching 

calls.

Qualitative findings

We combined findings across these data sources to identify three overarching themes:

Conditions of work influencing health and safety practices/ behaviors—The 

feasibility of the intervention was influenced by the challenges these workers faced on the 

job, including the need for providing round-the-clock care (including on weekends and 

holidays), psychological distress associated with patient care, and physical demands often 

requiring long periods of standing. Focus group participants observed, for example, that 

work significantly affects their sleep, recognizing that intense 12- hour shifts or night shifts 

take a toll on how rested they may feel, and that the emotional intensity of healthcare work 

can impact sleep quality, placing them at greater risk of injuries at work. For example, one 

nurse observed that when she is tired from multiple shifts, she feels:

“…Tired, and it’s like, “Okay, let’s pull that patient up.” You don’t even think 

about what you’re doing and you’re, “Okay. Ooof. Oh, my back!”
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Many also observed that not getting enough sleep contributed to less healthy eating. 

Participants also observed that working 12-hour shifts was a significant barrier to being 

physically active during non-work time, although many thought they were getting enough 

physical activity on the job already. They also observed that the relationships between their 

health behaviors and work were reciprocal, noting that not eating well or not getting enough 

sleep can lead to being tired on the job. Participants also reported that not having enough 

staff increased job stress, resulting in being more tired and prone to injury. As one PCA 

stated:

“I find what stresses me out and ruins my sleep and diet and eating habits so much 

is days when there’s not enough of us, and like, there’s so much running around 

going on.”

The implications of work conditions on intervention delivery and participation
—These job demands presented barriers to workers’ participation in intervention activities; 

had implications for the time and attention available to follow through on implementing 

recommended changes in the ergonomic environment; and presented challenges to regular 

break-taking practices. We observed through these focus groups and our interactions on the 

units that the dominant culture of patient care providers had them “put their patients first,” 

sacrificing time for work breaks to care for patients. The pervasive work ethic focusing 

attention to the needs of patients often meant there was not the flexibility during work time 

to participate in intervention activities. Focus group participants reported that significant 

barriers to participating included scheduling, time, and getting away from patient care to 

take part in program activities. These potential barriers varied depending on patient census 

level, patient acuity, and staffing levels.

Perceptions of the BWWW program—Focus group results indicated that patient care 

workers perceived the BWWW intervention as predominantly educational activities for 

patient care staff, and were not generally aware of the interventions with nurse managers to 

improve policies and practices at the unit level. Despite efforts of the intervention team to 

ensure an integrated focus to the intervention, focus group participants described the 

individual focal points for each outcome, but the messages that integrated MSDs and 

promoting health behavior change could have been strengthened. In addition, participants 

suggested that it may be helpful to tighten the focus by covering fewer topics in greater 

depth and better linking messages across risks.

To help overcome scheduling and timing barriers, focus group participants recommended 

conducting program activities during “protected” time when staff could leave the patient 

care unit with coverage for their responsibilities. Some participants suggested program 

activities occur off the floor in one four-hour training session; include incentives such as 

continuing education credits; and incorporate web-based components. Nurse managers 

similarly suggested alternate delivery modalities, including 10-15 minute modules 

accompanied by food and two-to-four hour off-unit programs that occurred on paid time 

with staff coverage. Participants reported that programs need buy-in and support from upper 

management for interventions to be successful, especially in regards to resource allocation 

and accommodations, including protected time for participating in such activities. For 
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instance, managers could allow for extra staffing to provide coverage for those who leave 

the floor to take part in the program. One nurse noted, for example:

“Do you guys have… support of … administrators? That, like, are truly … 

passionate about like Be Well, Work Well, and like want to see these changes on 

the floor?… Because we see how… passionate they are about how we do … our 

documenting and… they spare no cost for that. But it’ll take until they see the 

importance of it, I don’t think anything is really going to happen.”

Nurse managers similarly reported the need for support from upper leadership to ensure 

program activities are effective. For example, one nurse manager observed that it required 

someone “higher than me… who can really say, ‘Yeah,’… to make sure it happens.” 

Priorities for unit level changes need to be supported by and congruent with hospital level 

priorities. While the approval and support by upper management was obtained prior to this 

intervention, the continuous involvement by upper management in the hospital may be 

needed to support nurse managers’ efforts on the patient care units. For example, additional 

resources and staff for intervention units could give managers and staff flexibility for 

attending events and implementing changes, support break practices, as well as 

communicate priorities of upper management in an environment with competing priorities. 

Notably, this intervention did not include consultation with upper management about these 

possibilities. Upper management did express its full support of the intervention, as proposed.

Patient care worker survey results

We observed few differences between the intervention and control units at baseline (see 

Table 2).

In general, the magnitude of the changes in the primary outcomes was small and there were 

no significant between-group differences (Table 3). The findings were similar when we 

included only the embedded cohort of survey respondents who completed both surveys and 

were present on the units for the entire intervention period (data not shown).

The magnitude of the changes in the proximal outcomes, suggested by the conceptual model 

in Figure 1, also was small, and in general there were no significant between-group 

differences, with one unexpected exception (Table 4). Safety practices declined in the 

intervention units relative to controls, although the magnitude of change was small. Findings 

were similar for the embedded cohort (data not shown).

Discussion

This paper reports results of a PoC trial that examined the feasibility and estimated the 

efficacy of an integrated intervention designed to reduce MSD risk and promote healthy 

behaviors, including physical activity, diet and sleep, with the aim of understanding factors 

affecting intervention implementation. The BWWW intervention included consultation for 

nurse managers to implement changes on their patient care units that would protect and 

promote worker health and safety, as well as educational programming for patient care staff 

to facilitate improvements in safety and health behaviors. We used a mixed-methods 

approach to evaluate feasibility and efficacy, drawing on findings from our qualitative 
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research, process evaluation of intervention implementation, and surveys of workers 

examining changes in our targeted outcomes. Based on these data, this PoC study identified 

barriers to the feasibility of this intervention and found no significant intervention effects.

We encountered significant challenges to implementing the intervention, arising particularly 

from the physical demands2 and psychological challenges in patient care. 50-52 From our 

qualitative data, it was clear that both nurse managers and their staff were well aware of the 

health and safety implications related to the physical and emotional demands of caring for 

patients around the clock. In the face of these demands it is not surprising that nurse 

managers restricted the frequency and amount of time the BWWW team could be present on 

the patient care units to no more than one visit per shift each month. In addition, for most 

intervention activities, participants’ exposure was for less than ten minutes. Understanding 

these time constraints, we incorporated other opportunities for engaging staff members 

outside work time. Participation in these activities, however, was quite low; for example, 

across all four intervention units, only seven individuals (of approximately 220 eligible) 

signed up for telephone coaching calls intended to support health and safety behavior 

changes. We observed particular challenges to intervention delivery and participation in the 

two ICU’s, where patient care demands were greatest.

Time constraints and limited bandwidth to attend to issues beyond patient care also appeared 

to deter implementation of recommended changes to unit practices, such as those resulting 

from the ergonomic hazards assessments. In addition, because the intervention tested in this 

PoC trial was implemented on only four inpatient care units, rather than hospital-wide, it 

may have missed opportunities for organization-wide support. Since action plans were still 

being adopted at the end of the intervention period, we cannot definitely determine the 

extent to which the recommended changes were ultimately implemented; turnover of key 

managers may have been a contributing factor to inadequate implementation during the 

study period. Nonetheless, the qualitative data clearly underscored the need for upper 

management support and commitment for any changes to be initiated and implemented. 

Indeed, successful implementation of an integrated health protection-health promotion 

intervention may require continuous involvement from upper management at the hospital 

level.53 While this study received full endorsement by upper management, the limited reach 

of this intervention centering on a small number of units made it difficult to involve upper 

management on a continuous basis in terms of hospital-wide communication and in the 

continuous visibility of leadership support. Recent reviews54 and best practice guidelines53 

have demonstrated that injuries can be reduced by comprehensive programs that engage 

multiple departments and are supported by upper management. Coupled together, these 

recommendations and our findings suggest that the conceptual model presented in Figure 1 

might be modified to include hospital-level intervention targets.

In light of the considerable challenges to intervention delivery, it is not surprising that we 

did not see significant improvements in our intervention outcomes, based on patient care 

workers’ reports of pain, work interference, physical activity, dietary patterns, and sleep 

deficiency in the intervention and comparison units. The conceptual model provides a 

structure for understanding these results in terms of a process-to-outcome evaluation. As 

illustrated in Figure 1, we anticipated that the intervention would influence the outcomes by 
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effecting change in the intervention targets at the unit level, including the work environment 

and the work organization, and at the individual level. At the unit level, despite assessments 

of the work environment and organization that informed recommendations, few changes in 

work practices were implemented during the study period. Based on the survey results, there 

were no significant changes in ergonomic practices, supervisor support or break practices, as 

shown in Table 4. Unexpectedly, reported safety practices declined significantly on the 

intervention units. This result may reflect an increased awareness of optimal practices 

accompanied by a recognition that actual practices fell short of optimal. Alternatively, this 

result may reflect a true unintended result. In either case, it warrants further exploration. At 

the individual level, exposure to the intervention was generally lower than expected. These 

findings suggest that the intervention was not effective in changing the intervention targets, 

underscoring our conclusion that beyond the unit level, there is a need for system-wide 

involvement and upper management support in order for interventions in this setting to 

influence worker health outcomes effectively.

The literature supports our conclusion about the centrality of system-wide policies and 

practices. Others have observed the importance of the hospital safety climate to safe work 

practices, including the need for upper management commitment,55 support from one’s 

immediate supervisor,56 and adequate staffing.4,57-59 Nonetheless, despite efforts to improve 

health and safety for patient care workers through MSD prevention, many gaps in the 

literature remain.60 Recent systematic reviews of this literature have found few high quality 

studies, with little strong evidence to support the efficacy of any interventions.54,61 

Although manual handling training alone does not appear to be effective54,61-63 and there is 

little consistent support for “no lift” policies,61,64 multi-dimensional interventions have 

found some support.54,61,63,65 There is also moderate support for exercise interventions as 

part of MSD prevention.54,66 These studies further highlight the need for systemic changes 

that go beyond piece-meal supports.

As a proof-of-concept trial, assessment of feasibility was a primary objective, and 

identification of challenges to implementation of the intervention was central to this 

research. This study was not statistically powered to determine efficacy, although the 

magnitude of the changes observed suggests that refinements to intervention delivery will be 

needed before a full scale test of a similar intervention in this setting may be warranted. In 

addition, as a further limitation to this study, because we did not track individual 

participation as part of the process tracking, we do not know the proportion of workers who 

attended multiple intervention events.

These findings have implications for future interventions with direct patient care workers. 

As with any work setting, it is imperative that interventions to protect and promote worker 

health be designed around an understanding of the conditions of work. For these workers, 

the pressing demands of patient care combined with a cultural commitment to putting the 

interests of the patient before those of the healthcare worker create a high-pressured 

environment, challenging both emotional resilience as well as physical stamina. Building a 

supportive work environment in the face of these demands requires top management 

commitment that goes well beyond the unit level to foster system-wide norms and 

infrastructure supports that can be translated to the unit level.21 Also, based on findings 
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here, planning for unit-based interventions within a supportive infrastructure may need to 

focus the intervention on a few selected outcomes. Targeting multiple health and safety 

behaviors in this intervention resulted in a somewhat diffuse effect, limiting the depth of 

exposure around any single intervention target. Given the complexity of the job demands, 

simple intervention messages, delivered in a sustained manner and that address fewer 

intervention targets may be needed, and attention to job stress and building resiliency may 

be important for policies and practices as well as for programs for individual workers.

In conclusion, this proof-of-concept trial conducted at the patient care unit level was not 

effective in changing worker safety and health outcomes. Findings from our process tracking 

indicate that workers’ exposure to the intervention was generally less than ten minutes per 

month, reflecting the competing demands and pressured environment of direct patient care, 

as described in focus groups and key informant interviews. For nurse managers of patient 

care units as well as their staff, these competing demands and time constraints were a major 

challenge to implementation of the BWWW intervention. As a result of the challenges to 

implementation of the intervention, we also did not observe improvements in supervisor 

support, ergonomic and safety practices, and break frequency. Our qualitative findings agree 

with systematic reviews and best practice guidelines that system-wide initiatives that 

respond to the conditions of work may be needed to transform the workplace culture and 

broader milieu in support of worker health and safety. By re-shaping policies and practices 

across the organization, it may be possible to foster a unit-level climate that will facilitate 

unit managers’ implementation of effective practices to protect and promote worker health, 

support workers’ engagement in educational activities, and ultimately contribute to 

improved safety, health and wellbeing for workers.
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Figure 1. 
Conceptual Model
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Figure 2. 
Participant flow, baseline and follow-up surveys.

Sorensen et al. Page 19

J Occup Environ Med. Author manuscript; available in PMC 2017 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sorensen et al. Page 20

T
ab

le
 1

Su
m

m
ar

y 
of

 I
nt

er
ve

nt
io

n 
A

ct
iv

iti
es

 b
y 

U
ni

t

In
te

rv
en

ti
on

 a
ct

iv
it

y
U

ni
t 

1:
 M

ed
ic

al
 

O
nc

ol
og

y
U

ni
t 

2:
 T

ho
ra

ci
c 

Su
rg

er
y

U
ni

t 
3:

 M
ed

ic
al

 
IC

U
U

ni
t 

4:
 N

eo
na

ta
l I

C
U

T
ot

al

n=
54

n=
48

n=
66

n=
53

n=
22

1

K
ic

ko
ff

 
N

 e
ve

nt
s

2
2

2
2

8

T
ot

al
 n

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

, %
)

35
(6

4.
8)

37
(7

7.
1)

56
(8

4.
8)

33
(6

2.
3)

16
1(

72
.8

)

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
7

7
5

5
6

Sa
fe

 p
at

ie
nt

 h
an

dl
in

g 
tr

ai
ni

ng

 
N

 e
ve

nt
s

3
4

1
1

9

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
11

(2
0.

4)
28

(5
8.

3)
11

(1
6.

7)
6(

11
.3

)
56

(2
5.

3)

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
60

49
15

30
47

E
at

 W
el

l

 
N

 e
ve

nt
s

3
2

2
2

9

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
49

(9
0.

7)
36

(7
5.

0)
26

(3
9.

4)
28

(5
2.

8)
13

9(
62

.9
)

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
4

4
4

6
4

E
xe

rc
is

e 
C

ha
lle

ng
e

 
N

 e
ve

nt
s

2
2

0
2

6

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
37

(6
8.

5)
19

(3
9.

6)
15

(2
8.

3)
71

(4
5.

8)
*

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
8

8
--

5
7

C
on

ve
rs

at
io

n 
w

/E
rg

on
om

is
t

 
N

 e
ve

nt
s

2
2

2
0

6

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
18

(3
3.

3)
10

(2
0.

8)
26

(3
9.

4)
54

(3
2.

1)
*

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
6

7
8

--
7

C
on

ve
rs

at
io

n 
w

/S
le

ep
 E

xp
er

t

 
N

 e
ve

nt
s

2
2

2
2

8

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
20

(3
7.

0)
19

(3
9.

6)
22

(3
3.

3)
23

(4
3.

4)
84

(3
8.

0)

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
35

30
30

45
35

P
la

n 
W

el
l

J Occup Environ Med. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sorensen et al. Page 21

In
te

rv
en

ti
on

 a
ct

iv
it

y
U

ni
t 

1:
 M

ed
ic

al
 

O
nc

ol
og

y
U

ni
t 

2:
 T

ho
ra

ci
c 

Su
rg

er
y

U
ni

t 
3:

 M
ed

ic
al

 
IC

U
U

ni
t 

4:
 N

eo
na

ta
l I

C
U

T
ot

al

n=
54

n=
48

n=
66

n=
53

n=
22

1

 
N

 e
ve

nt
s

2
3

2
2

9

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
19

(3
5.

2)
19

(3
9.

6)
18

(2
7.

3)
16

(3
0.

2)
72

(3
2.

6)

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
10

12
9

10
10

T
og

et
he

r 
W

el
l

 
N

 e
ve

nt
s

2
2

0
2

6

T
ot

al
 N

 p
ar

tic
ip

an
ts

 (
pa

rt
ic

ip
at

io
n 

ra
te

)
20

(3
7.

0)
15

(3
1.

3)
15

(2
8.

3)
50

(3
2.

3)
*

M
ea

n 
m

in
ut

es
 f

or
 p

ar
tic

ip
an

ts
9

8
--

9
9

A
L

L
 A

C
T

IV
IT

IE
S

N
 e

ve
nt

s
18

19
11

13
61

E
st

im
at

ed
 n

um
be

r 
of

 u
ni

qu
e 

w
or

ke
rs

 w
ho

 a
tte

nd
ed

 a
t l

ea
st

 o
ne

 e
ve

nt
 (

i.e
., 

m
ax

 N
 

an
d 

%
 f

ro
m

 a
bo

ve
)

49
(9

0.
7)

37
(7

7.
1)

56
(8

4.
8)

33
(6

2.
3)

16
1(

72
.8

)

* of
 3

 s
ite

s

J Occup Environ Med. Author manuscript; available in PMC 2017 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Sorensen et al. Page 22

Table 2

Selected characteristics of survey respondents by time of survey and intervention condition: Frequency (and 

%) or mean (and standard deviation) or median (and IQR)

Intervention Control

Characteristic

Pre-Ix Survey 
(N=206) No. (%) or 

Mean (± SD) or 
Median [IQR]

Post-Ix Survey 
(N=228) No. (%) or 

Mean (± SD) or 
Median [IQR]

Pre-Ix Survey 
(N=198) No. (%) or 

Mean (± SD) or 
Median [IQR]

Post-Ix Survey 
(N=224) No. (%) or 

Mean (± SD) or 
Median [IQR]

PAIN OUTCOMES

Pain Severity Scale 2.5 (± 2.54) 2.7 (± 2.78) 2.6 (± 2.39) 2.3 (± 2.17)

Any Pain

 No 45 (21.8%) 51 (22.4%) 37 (18.8%) 57 (25.4%)

 Yes 161 (78.2%) 177 (77.6%) 160 (81.2%) 167 (74.6%)

Work Interference

 No 153 (75.4%) 168 (75.7%) 150 (76.1%) 184 (84.4%)

 Yes 50 (24.6%) 54 (24.3%) 47 (23.9%) 34 (15.6%)

DIET OUTCOMES

Fruit/Veggie Servings per day 2.9 (± 1.59) 2.9 (± 1.46) 2.8 (± 1.38) 2.9 (± 1.37)

At least 5 daily Fruit/Veggie servings?

 No 177 (86.3%) 201 (88.2%) 181 (91.9%) 197 (87.9%)

 Yes 28 (13.7%) 27 (11.8%) 16 (8.1%) 27 (12.1%)

Sugary Snacks Servings per day 0.3 (± 0.39) 0.3 (± 0.34) 0.3 (± 0.32) 0.3 (± 0.33)

Sugary Drink Servings per day 0.5 (± 0.61) 0.5 (± 0.63) 0.4 (± 0.58) 0.4 (± 0.57)

Fast Food per day 0.1 (± 0.18) 0.1 (± 0.15) 0.0 (± 0.09) 0.0 (± 0.10)

SLEEP OUTCOME

Sleep Deficiency

 No 68 (33.2%) 79 (34.6%) 71 (35.9%) 91 (40.6%)

 Yes 137 (66.8%) 149 (65.4%) 127 (64.1%) 133 (59.4%)

PHYSICAL ACTIVITY OUTCOMES

Minutes of Combined Moderate/Vigorous 
Activity (weekly)

240.0 [90.0, 540.0] 270.0 [80.0, 480.0] 255.0 [90.0, 480.0] 240.0 [90.0, 420.0]

Minutes of Walking (weekly) 360.0 [140.0, 840.0] 337.5 [140.0, 840.0] 360.0 [140.0, 840.0] 315.0 [120.0, 840.0]

Minutes of Sitting (daily) 180.0 [120.0, 300.0] 180.0 [120.0, 300.0] 180.0 [120.0, 300.0] 205.0 [120.0, 300.0]

DEMOGRAPHICS

Gender

 1: Male 13 (6.3%) 19 (8.4%) 3 (1.5%) 3 (1.4%)

 2: Female 192 (93.7%) 207 (91.6%) 195 (98.5%) 215 (98.6%)

Age 37.3 (± 11.07) 37.0 (± 11.09) 38.4 (± 11.04) 37.5 (± 11.39)

Occupation

 1: Staff Nurse 182 (88.8%) 197 (86.4%) 180 (90.9%) 200 (89.3%)

 2: Patient Care Associate 14 (6.8%) 22 (9.6%) 8 (4.0%) 7 (3.1%)

 3: Clinical Nurse Specialist 5 (2.4%) 3 (1.3%) 5 (2.5%) 4 (1.8%)
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Intervention Control

Characteristic

Pre-Ix Survey 
(N=206) No. (%) or 

Mean (± SD) or 
Median [IQR]

Post-Ix Survey 
(N=228) No. (%) or 

Mean (± SD) or 
Median [IQR]

Pre-Ix Survey 
(N=198) No. (%) or 

Mean (± SD) or 
Median [IQR]

Post-Ix Survey 
(N=224) No. (%) or 

Mean (± SD) or 
Median [IQR]

 4: Other 4 (2.0%) 6 (2.6%) 5 (2.5%) 13 (5.8%)

Hours Worked

 1: less than 30 hours 37 (18.0%) 41 (18.0%) 54 (27.3%) 51 (22.8%)

 2: 30-34 hours 14 (6.8%) 15 (6.6%) 13 (6.6%) 19 (8.5%)

 3: 35-39 hours 98 (47.6%) 108 (47.4%) 87 (43.9%) 105 (46.9%)

 4: 40-44 hours 51 (24.8%) 58 (25.4%) 39 (19.7%) 44 (19.6%)

 5: over 44 hours 6 (2.9%) 6 (2.6%) 5 (2.5%) 5 (2.2%)

Typical Shift

 1: Day 31 (15.0%) 36 (15.8%) 46 (23.2%) 64 (28.6%)

 2: Evening 6 (2.9%) 5 (2.2%) 2 (1.0%) 1 (0.4%)

 3: Night 45 (21.8%) 43 (18.9%) 48 (24.2%) 58 (25.9%)

 4: Other 124 (60.2%) 144 (63.2%) 102 (51.5%) 101 (45.1%)
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